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Effect of MnzO4 microstructure on solid-phase synthesis of
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Abstract: The influence of Mn;O, microstructure on the synthesis of mono-like lithium
manganate(LiMn,04) by high temperature solid state reaction was investigated, and the results showed that
the precursors had a great influence on the structure and morphology of LiMn,0O4. The spheroid Mn;0, with
small particle size and large specific surface area was more likely to produce mono-like lithium manganate,
which had dense particle agglomeration, smooth surface, small cell parameters, high density and Li-ion
concentration. The mono-like lithium manganate exhibited first discharge specific capacity of 112.50
mA-h/g and coulomb efficiency at 0.2 C rate of 96.5%, with the discharge specific capacity remained as
high as 102.11 mA-h/g at 8 C rate and the capacity retention of 90.1% even after 200 recycles, indicating
much higher comprehensive electrochemical performance and thermal stability in comparison to non-like
single crystal material. The excellent performance of mono-like lithium manganate was attributed to its
more stable crystal structure, larger exposed surface, and higher Li-ion concentration. Moreover, the
mono-like lithium manganate displayed stable structure, fast lithium ion migration rate, small electrode
polarization and charge transfer impedance during the electrochemical reaction process.
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Fig. 1 SEM images of precursor 1 (a, b) and precursor 2 (c, d)
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Table 1 Main physical and chemical indicators of precursors
J A 1% KL /um .
PR R — WREB/(mg)
Mn S Cl Fe D10 D50" D90
ATRIA 1 71.28 0.02 0.04 0.0008 5.1 15.6 22.8 0.50
GIESZNY) 71.40 0.01 0.03 0.0020 1.8 3.1 6.2 2.00

OBEICR MY RS ; @D10 Jgkk i ZRURLE 0135 10%00F X IR AR 5 BDS50 oAk 5 BRI 434 18 50% i 6 17 (64 42 5
@®DY0 A FE A BBV /3 1K 90% Nt B %ot 17 ki A% ; @R BET 8, T,

1.3 BRI
A7 B (R 10~15kV ) WEH K

ORI SR T s MIUATRG L X ST (Cu

SOAR S AL LAY SR ZE R, S N LR 40 kV
BHH 150 mA., HAEEE 10°~90°, HH#HZEK 10
(°)/min; 6 FH 200 B EY 2 T AR SR SORD R 4y



* 610 -

A% 4m 4 T FINE CHEMICALS

540 &

Ao AR R HE R T BRI 5 R PR P s TR Bk
ST MBI T, ISR R T
TR 5 °C/min, JREEER 30~500 °C.
1.4 B

PEERRRBIRE S S AL R B8 FITRG 25751 PVDF )
il 8 1 1+ 1 (GRS 0.400 g) ARG,
FIA 2 mL NMP R4 5015 213808 . SRR OB R
BRI L, IFE 90 CRYELZ THREM N T
M 12 h, BEIEW R . DERE ik, ERlE
SIT-ERE h 412 CR2016 B4 11 , 76 7575 i iR
IEHE R 2,75~ 4.30 V A0TSR b U3 {30 L
AT 7R AR R 5 ol T AL Al o) e Sl A
TTIEFR AN Ze AT F S Rl 3.0~4.6 V Al
0.2 mV/s ) FBSHFHHTIIEL (HHRFIRIF A 0.05~1 x
10° Hz A1 5 mV ),

#R5HiE

2.1 MnzO, M EHIITHRERRIB LM S H RN
& 2a J& LMO-1 1 LMO-2 ¥ ¥} XRD A,
XHEC AT, PARRBERHA DL 20=18.6° K ek I AT
Frig2 , H5 LMO R~ /- JCPDS No. 88-1026 )
PEEARWIE, A BB A Ze 0, PR R A
AL IR B A G (S EBE Fd3m ), IR
Mn;O, WO ZE R AR, (B AT i B — 203 b A 4 R A
AT U FER S AR R AR ( = 4ERRIEZ5H ) b,
Li' G4 DU AR 8a (8 MIEAN MMM SN, a
R AR E ) AL s Mn® T YR VR 164

2

N
=P

AN B 16c (5 PUTE A 8a o i i A%,
Li' P 8 = 4: W38 8a-16¢-8a. TE 20=18.597°
36.098°4b X Tim il (111) F1 (311) 4RAF 15 i
() A [1(111)/1(311)] Efﬁi‘%ﬁﬁ%‘?ﬁ@?ﬁaﬁﬁ%ﬁi“s],
FUARLER /&5 Ui BHHES A )7 o LMO-2 19 Tnny/ I fE =
F LMO-1, 8 LMO-2 Sk 51 HES S A 7
SR 3 BT AT BRG] A PR AL it AR 285 F ) 5 i
M TEHL SRR ZE R B e (1CSD ) w4 i 47 AL 4R
FREE (1CSD85341 ) ML, Xf ik XRD & & 17
Rietveld Z5HK5 18 (& 2b s, H, 2=
PRI AT S D U 5 — ST o UL 1 P A7 S U 0 e ), 45 2R 1)
F# 2, LMO-2 [y Li—O #K 4 LMO-1 &k, Hifij
HAR/NY Li—0 8, HA M T Li /a2,
PETHR R AR R R . IR, LMO-2 & LS H0m
Mn—O # K LMO-1 /N, 3680 LMO-2 Y fb A4
PR, XA R ST/ R AR R A
ORI, A R s HH LA B R ) S BT 1, RN B A
Ay N A BR AR 25 A O S, DR P4 A T,
WiRE LMO-2 ¥ BA 5 A5 R A R 6E o
AL (1) WA+ LMO-1 fil LMO-2 ()
LiVkEE, 43590 2.361x1072 1 2.364x10% mol/cm’ .,
WA, LMO-2 B W EMRE R M LiRE, X
BRI L e R R A A LR A L B RN
e 2=k,
_Dx

(1)

1= Nn7d

=]

CLi M

AP Cu N Li%E, mol/lem®; Dy NFHIGHE
B, glem®; M REE/RIFiH, g/mol.

%2 LMO-1. LMO-2 ) fhik g5t S8
Table 2 Crystal structure parameters of LMO-1 and LMO-2

B2 B a/nm Vinm? d(Li—O)/nm d(Mn—O0)/nm Dx/(glem®) Ry/%"  Ryp/%” Tun/Ian
LMO-1 8.2347 558.4 1.9541 1.9648 4.2682 10.42 11.47 2.145
LMO-2 8.2301 557.5 1.9688 1.9556 4.2750 9.31 9.82 2257
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Fig. 2 XRD images of LMO-1 and LMO-2 (a) and XRD refinement image of LMO-2 (b)
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AL 24 He 2 1 FR/(mP/ g)
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